In conjunction with medical and scientific advances that have improved the survival and quality of life of persons living with HIV/AIDS, there has been increasing interest in examining post-traumatic stress disorder (PTSD) in HIV positive persons. Studies of comorbid HIV/AIDS and PTSD have focused on a wide variety of demographic, cultural, and socioeconomic subgroups of diverse populations including women [1] [2] [3] , socioeconomically disadvantaged persons [4, 5] , gay men [6] , and adolescents and young adults in developed countries such as the U.S. and Great Britain [7] . Other studies have focused on adults or children in African countries impacted by the AIDS pandemic [8, 9] . In the U.S., PTSD rates have been reported to be 10.4% to 42.2% in treatment seeking and convenience samples of patients with HIV/AIDS [2, 10] . Several factors may account for the cooccurrence of HIV/AIDS and PTSD and other anxiety and mood disorders such as major depression. These include the potentially traumatic nature of being diagnosed with a diagnosis that is often perceived as life-threatening; the relatively high rates of traumatic exposures (physical assault, sexual trauma, or the sudden, unexpected death of a close family member or friend) that have been reported in studies of persons with HIV/AIDS; and patient perceptions of AIDS-related stigma [2, 11] .
Current medical and public health recommendations in the U.S., such as routine voluntary screening for HIV infection as a normal part of medical practice and HIV counseling, testing, and referral for persons at high risk for HIV who receive HIV testing in nonclinical settings such as community-based organizations, and similar recommendations in other countries, help to combat social stigma and to increase the numbers of patients who receive appropriate and potentially life-saving therapy [12] . Although PTSD may develop following an HIV/AIDS diagnosis, the reverse is also true as some persons suffering from PTSD, substance abuse, or other psychiatric illness are more likely to engage in risky behaviors including unsafe sex [13] . [14] . Women, children, and sexual minorities may be exposed to HIV as a result of sexual trauma.
Results from studies conducted in the U.S., Great Britain, South Africa, and other countries indicate that the cooccurrence of HIV/AIDS and PTSD results in special challenges for people living with HIV/AIDS and their health care providers, and that it is important to consider the ages, gender, sexual orientation, socioeconomic background, and culture of at-risk persons. Studies have shown that many women living with HIV/AIDS have PTSD stemming from sexual or physical assault or other adverse life experiences. Katz and Nevid [2] examined risk factors for PTSD symptomatology in a sample of 102 HIV positive women who were recruited from HIV treatment centers in the New York City metropolitan area. Factors found to be associated with PTSD symptoms included greater number of HIVrelated physical symptoms, prior history of trauma, greater perception of stigma, and less social support. About 15% of the women in the study had probable PTSD and an additional 20% had subsyndromal PTSD based on PTSD Checklist scores [2] , although the study was limited by the small sample size and possible selection bias. Young persons living with HIV/AIDS are another vulnerable group in society that is often subject to physical violence and other traumatic experiences. Radcliffe et al. [7] examined PTSD in a small sample of 30 adolescents and young adults living with HIV/AIDS, who were seen at an outpatient clinic in Philadelphia. About 47% of the survey respondents in this small, selected sample reported traumatic events such as physical assault, sexual abuse, or being abandoned by a caregiver. The majority of the study participants (57%) reported PTSD symptomatology but the percentage who met full criteria for PTSD was lower. Sexual minorities including gay men are additional population subgroups that have been the focus of studies on PTSD and HIV/AIDS. For example, Theuninck et al. [6] examined the relationship between HIVrelated events (including receiving the diagnosis, treatment, physical symptoms, and witnessing HIV-related death) and PTSD symptoms in a self-selected sample of 100 gay men living with HIV who were residents of Great Britain. About 33% met criteria for PTSD, although the survey may have been biased by selection factors and the use of self-reported information. Receiving medical treatment, experiencing physical symptoms, and witnessing HIV-related death were associated with PTSD symptoms [6] . Martin and Kagee [8] examined the percentage of persons who met criteria for lifetime PTSD and HIV-related PTSD among 85 patients attending public health clinics in the Western Cape, South Africa who had been recently diagnosed with HIV. The PTSD module of the Composite International Diagnostic Interview (CIDI) was used in their study. The rate of lifetime PTSD and incidence of PTSD considered to be HIV-related was 54.1% (95% CI 43.6-64.3%) and 40% (95% 30.2-50.6%), respectively, although the generalizability of the findings is uncertain. In some studies of persons living with HIV/AIDS, the researchers have attempted to distinguish between PTSD related to an HIV/AIDS diagnosis from PTSD stemming from other traumatic experiences such as sexual assault [2, [6] [7] [8] . Taken overall, results from published studies indicate that several factors may increase vulnerability to PTSD or increase symptoms of the disorder among persons living with HIV/AIDS.
The distress associated with PTSD symptoms can interfere with daily functioning and make it more difficult for patients to sustain healthy behaviors such as physical activity, smoking cessation, avoidance of alcohol abuse, and safer sex practices [13, 15] . Studies have shown that PTSD symptoms can make it more difficult for persons living with HIV/AIDS to adhere to life-saving therapy over time. Researchers have noted that, in some persons facing HIV/AIDSrelated life challenges, medication use may serve as a reminder of a traumatic diagnosis or treatment experience, and patients may avoid taking medications in order to avoid distressing thoughts about their illness or because of dissociation [16, 17] . In addition, patient distress may be increased when returning to the site of the original diagnosis or the location of medical care [7] .
ADHERENCE WITH TREATMENT RECOMMEN-DATIONS
Although strict medication adherence is needed for highly active antiretroviral therapy (HAART) to be effective, studies have shown that some persons living with HIV/AIDS self report low levels of adherence [18, 19] . Findings from clinical studies have demonstrated that PTSD can have a negative impact on patient adherence with HAART. Both PTSD and depression have been associated with decreased adherence with HAART regimens and with the faster progression of HIV/AIDS [4, 16, 18, [20] [21] [22] . For example, Delahanty et al. [16] examined PTSD symptomatology and adherence with HAART in a sample of 110 persons living with HIV. The participants were recruited from an AIDS service organization in a Midwestern city in the U.S. The researchers found that having a detectable viral load was significantly related to patient reports of any missed doses in the past 2 days, past week, or past 3 months. In addition, PTSD symptoms were found to be associated with lower reports of adherence to HAART [16] . A further finding was that avoidance symptoms were related to missed medical appointments and taking AIDS medications off schedule. Reilly et al. [20] examined PTSD in a convenience sample of 145 HIV-infected patients who returned to care at an outpatient clinic in New Orleans following Hurricane Katrina. Those with PTSD were more likely to have had interruptions in their medication immediately following the disaster and were more likely to have detectable plasma viral loads and CD4 cell counts < 200/mm 3 two years later [20] . Additional information about the medical adherence challenges faced by people living with HIV/AIDS was obtained by Saren et al. [23] as part of a 12-week outcome study of an Internet paging system to increase HIV medical adherence. The participants included 59 men and 16 women who reported at the time of the initial screening at a community health center in Boston that they typically took less than 90% of their prescribed medications for HIV. The researchers, who assessed PTSD symptoms using the Posttraumatic Diagnostic Scale, found that over one half of the sample met criteria for PTSD [23] .
FURTHER RESEARCH TO IMPROVE THE CARE OF PERSONS WITH COMORBID HIV/AIDS AND PTSD
Additional studies are needed to examine the effects of PTSD on the progression of HIV in diverse populations [2] . Studies to date have often had important study design limitations such as the use of self-reported information, a crosssectional design, inadequate sample sizes, or the potential for selection bias. Although a sizeable body of research has examined the effectiveness of interventions to help people living with HIV/AIDS adhere to HAART regimens and manage their health through self-care opportunities, relatively few studies have specifically examined the challenges faced by people living with comorbid HIV/AIDS and PTSD. Studies that take into account patient-related factors such as age, gender, sexual orientation, socioeconomic background, and culture, and factors related to health care systems, are likely to be particularly informative. The age, gender, and socioeconomic status of HIV/AIDS patients affect not only their risk of having comorbid PTSD but also considerations for care such as strategies for optimizing treatment and quality of life. In many countries, HIV-positive persons live in environments characterized by poverty, violence, or other societal problems [8, 11, 24] . Additional scientific and medical information is also needed about gender differences in treatment adherence and exposure to trauma in women and men with comorbid HIV/AIDS and PTSD [1, 24] . Studies of PTSD among children and adolescents living with HIV/ AIDS are also important. The implications of PTSD for the care of persons living with HIV/AIDS extend well beyond treatment adherence to include such considerations as fostering a safe and supportive home and social environment. Future research should include longitudinal studies that add to current knowledge about the ways in which people suffering from HIV/AIDS and PTSD (and other important comorbid conditions such as major depression) navigate health care systems, manage self-care behaviors, and cope with the challenges of their illness and other life stressors over time [7, 23] .
